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lo sis in Asia and the United States, bu bonic plague in In dia, and AROs in Europe, Latin Amer ica and the United States (2, 3) . Of the ree merg ing in fec tious dis eases, AROs ar gua bly rep re sent the most im me di ate threat to hu man health and wel fare. The pros pect and in deed re al ity of at tempt ing to treat mul ti ply drug-resistant en te ro coc cal, pneu mo coc cal and tuber cu lous in fec tions have been brought to the at ten tion of both the sci en tific com mu nity and the lay press (3-5). The most se ri ous threat is the ac qui si tion of re sis tance to van comy cin ei ther by methicillin-resistant Staphy lo coc cus au reus or by mac rolide penicillin-resistant Strep to coc cus pneu moniae, which could cre ate in va sive clones for which there are few or no eas ily avail able thera peu tic agents. The suc cess ful trans fer and ex pres sion of vancomy cin-r esi stant genes to S au reus have been dem on strated in vi tro (6) . The emer gence of van co my cin-r esi stant strains of S au reus in clini cal strains was con sid ered to be only a mat ter of time and there are now re ports of such strains in Vene zuela (7) .
There are many spe cific ex am ples of AROs and the most com monly en coun tered or gan isms in clude mul ti ply drugresistant My co bac te rium tu ber cu lo sis (8, 9) , methicillinresistant S au reus (10), vancomycin-resistant en te ro cocci (11), penicillin-resistant pneu mo cocci (12, 13) , mul ti ply re sistant Shigella spe cies and Sal mo nella ty phi (14, 15) , ex tended spec trum beta-lactam (in clud ing third-generation cepha losporin re sis tance) re sis tant en teric Gram-negative ba cilli such as Klebsiella-Enterobacter spe cies (16) and mul ti ply resis tant Aci ne to bac ter spe cies (17) .
There are many rea sons for the emer gence of AROs, but clearly the re mark able and ex traor di nary ca pac ity for mi cro organ isms to adapt to their chang ing en vi ron ment is the most im por tant fac tor. The Dar win ian the ory of evo lu tion with respect to 'su rvival of the fit test' may be no more aptly ap plied than in the set ting of mi cro or gan isms that are re peat edly exposed to antimi cro bial agents. It is widely ac knowl edged that anti-microbial re sis tance is spawned in large part by the selec tive pres sures of an ti bi otic use and abuse (1, 18, 19) . The dis cov ery, over use and de vel op ment of re sis tance to new anti mi cro bi als is a pre dict able pat tern. World wide us age of an timi cro bi als is stag ger ing. In 1990 in the United States an ti bi ot ics were the most com monly pre scribed cate gory of drugs, and the sales of an ti bi ot ics to drug stores and hos pi tals have amounted to over $5 bil lion an nu ally since 1991. In third world coun tries where an ti mi cro bi als are avail able over the coun ter, there is a great pro pen sity for the de vel op ment and spread of re sis tance in the set ting of a huge bur den of in fectious dis eases, with poor sani ta tion, over crowd ing and in appro pri ate us age. An ex pand ing popu la tion of very old and very young in di vidu als who may be par ticu larly sus cep ti ble to in fec tious dis eases, a grow ing popu la tion of in di vidu als with im mu no de fi ciency (AIDS), im mu no sup pres sion (can cer chemo ther apy, trans plan ta tion), so cie tal be hav ioural changes (pub lic de mand for an ti mi cro bi als, in creased use of day care, sex ual prom is cu ity) and tech no logi cal ad vances are all contrib ut ing fac tors to the spread of AROs. The con tri bu tion of anti mi cro bial us age in ag ri cul ture has been specu lated as an other fac tor con trib ut ing to the de vel op ment and spread of AROs, but it is proba bly mi nor in com pari son with hu man an timi cro bial us age (20) .
The spread of AROs is a com plex and dy namic pro cess and we do not fully un der stand the com plexi ties of this spread. Through out the world, there may be high rates of AROs within one re gion or coun try and lit tle to no re sis tance in ad join ing regions or coun tries. For ex am ple, Por tu gal is rela tively free from penicillin-resistant pneu mo cocci whereas Spain has rates ex ceed ing 50% (21) . Simi larly the United States has ma jor prob lems with methicillin-resistant S au reus, vancomycin-resistant en te ro cocci, multidrug-resistant M tuber cu lo sis and penicillin-resistant pneu mo cocci, whereas in Can ada there is very lit tle re sis tance to any of these or ganisms. A col la tion of re gional data (per sonal com mu ni ca tion) sug gests that the fre quency of iso la tion of methicillin-resistant S au reus is less than 2%, iso la tion of vancomycin-resistant en te ro cocci is ex traor di nar ily rare (22) and high level re sistance to S pneu mo niae is re ported as 1.9% in a na tion wide sur vey (23) .
The rea sons for these dif fer ences are un clear, but an ti biotic con trol, con sid ered a cor ner stone of deal ing with mul tiresis tant or gan isms (1, 24, 25) , par ticu larly in the hos pi tal set ting may of fer some ex pla na tion. Sur veys of hos pi tal phar ma cies in Can ada and the United States in di cate that 75% of Ca nadian but only 34% of Ameri can hos pi tal for mu lar ies used prescrib ing re stric tions (per sonal com mu ni ca tion, 26). There may also be dif fer ences in in fec tion con trol prac tices and funda men tal dif fer ences in the de liv ery and ac cess to health care that could also of fer an ex pla na tion for the dif fer ences. Whatever the rea sons there should be no com pla cency with respect to AROs in Can ada given the ca pa bil ity for mi cro or gan isms to adapt to their sur round ings.
The ap proaches to con trol ling the de vel op ment and spread of AROs have been out lined in sev eral docu ments and re ports (3, 4, 24, (27) (28) (29) in clud ing the Lac Trem blant Dec la ration of The Ca na dian Ex pert Work ing Group on Emerg ing Infec tious Dis ease Is sues (30) . In gen eral, the rec om mended strate gies in clude sur veil lance for AROs, im proved an ti mi crobial us age in clud ing an ti bi otic re stric tion when ap pro pri ate, re duced en vi ron mental con tami na tion and im prov ing the prac tices of in fec tion con trol to re duce po ten tial crosstransmission of mi cro or gan isms. The prac tice of sound in fection con trol tech niques need not be ap plied only to the in sti tutional set ting -day ca res, hos pices and other set tings should also be in cluded. Al though in Can ada, com pared with other coun tries, AROs do not ap pear to be com mon place at this time, meas ures to achieve the nec es sary evo lu tion ary balances be tween mi crobe and an ti mi cro bial can, we hope, be achieved with ap pro pri ate pre ven tive ac tion.
